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tion of the process. The position of the partii^ is, indeed^ 
very clearly explained at the commencement^us: — 

''Art. I. A partnership will be established between MM. 
Niepce and Daguerre for the purpose of working out the 
said discovery invented by M. Niepp^ and improved by 
M. Daguerre." >^ 

We all know how Niepce diwr a few years after this 
agreement was made^ while theWorld was yet unacquainted 
with the works he had so patiently and modestly accomplished, 
and how Daguerre in 18^ communicated to the Paris 
Academy the wonderful pp^ess of Daguerreotype, a method 
which, while dissimilar^nd superior to that of Niepce, was 
nevertheless due in .-Some measure to that philosopher's 
discoveries. All himour and fame to Daguerre for making 
one mighty stryie of progress in the beautiful art of 
photography, )mt we should doubtless have admired him 
more if, wh^il publishing his invention to the world, instead 
of ignorii^ Niepce's early aid, he had generously made some 
mentioir of the labours of his dead partner. 




II. PNEUMATIC TRANSMISSION. 
By Frederic Charles Danvers, A.I.C.E. 

HE practical application of air to the transmission of 
carriages on land dates only from the commencement 
of the present century. The first idea, however, of 
transmitting power to a distance by means of pneumatic 
pressure appears to have originated with the celebrated 
Denys Papin, a Frenchman, who, in 1688, described an ap- 
paratus in which a partial vacuum produced in a long tube, 
by air pumps fixed at one end, caused the motion of pistons 
at the other end ; but no record remains to prove that any 
steps were taken by Papin to carry his suggestions into 
efifeiSt so as to derive any useful practical advantage from 
them. The introdudtion of the locomotive engine naturally 
dire(5ted the attention of engineers and others to the subjeA 
of the provision of improved means of communication, and 
this tlesire was doubtless stimulated by the acknowledged 
defe<5ts of the locomotive at that time, and its reputed inap- 
plicability for lines with gradients exceeding i in 100. The 
first person to introduce the atmospheric system of propul- 
sion was a mechanical engineer named George Medhurst, 
who, in 1810, published a pamphlet on the subjedl entitled 
"A New Method of Conveying Letters and Goods with 
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Great Certainty and Rapidity by Air," in which may be re- 
cognised the first praftical suggestions for the introduftion 
of what is now known as the " Pneumatic System ;" and it 
is not a little surprising to find that in this, and two subse- 
quent pamphlets by the same author, are foreshadowed , 
almost everything that has hitherto been discovered in 
connexion with this subject — all subsequent inventions 
having reference merely to the detailed means for carrying 
that system into effei5t. 

George Medhurst's first idea clearly was to employ the 
pneumatic system for the conveyance of small parcels only, 
but he subsequently suggested its application for the trans- 
port of goods of a more bulky nature. It is perhaps a pity 
that he did not confine his attention in the first instance to 
the development of his earliest ideas on the subjetft, and 
which has subsequently been proved to be the most practical 
method of applj'ing his inventions, viz., for the transmission 
of letters and small parcels. The rage of the day being, 
however, for improved means of communication, it is not 
surprising that his own ambition and the popular clamour 
should have caused Medhurst to endeavour to apply his inven- 
tion to a purpose for which it was ill-suited. We shall not 
now follow the progress of the gradual rise and fall of the 
atmospheric railway, from the time when-John Vallance, in 
the year 1826, constru6ted a model tunnel in Devonshire 
Place, Brighton, izo feet long, and nearly 8 feet in dia- 
meter, through which a carriage was propelled by means of 
air pumps worked by two steam engines, which was the first 
of its kind ever construiiled, to the abandonment of the 
atmospheric principle upon the Paris and St. Germains line 
for the last mile and a-half of its length, which was taken up 
in the year i860, after having been in successful operation 
for about 15 years. From this last-named circumstance it is 
clear that the atmospheric system is not wholly unsuited for 
railways under certain circumstances, the chief ground of 
its applicability being upon very steep inclines, such as were 
unsuited for locomotives. The inconvenience, however, of 
having different systems of propulsion upon the same railway 
has been the cause which has led to the abandonment of the 
atmospheric principle upon every railway where it has ever 
been tried; the general advantages, greater speed, and un- 
doubted superiority of the locomotive gaining for it, in every 
case, the preference over the latter. 

Thus ended all attempts to introduce atmospheric rail- 
ways; hut a few years before their final abandonment the 
adaptation of the principle for the transmission of small 
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parcels was again revived, and it nowseems likely to come into 
very general use, especially in connexion with the Post Office 
and the Telegraphs, The want of some means of speedy 
communication between the offices of the Eledlric and Inter- 
national Telegraph Company in London, in addition to that 
afforded by their lines of wire, probably led to the invention 
of a pneumatic tube for that purpose by Mr, Latimer Clark, 
and the first tube was laid down by that company in 1855, 
This tube was of lead, and the carrier (in which messages 
were placed) nearly fitted the bore, and was covered with 
felt. It turned out to be a complete success, and a similar 
principle was adopted by the Prussian Telegraph Adminis- 
tration in Berlin, between the Telegraph Office and Ex- 
change, in the year 1863 ; in 1866 it was also adopted in 
Paris in connedlion with the Eledtric Telegraph stations in 
that city. Later still the principle has been introduced into 
New York, and quite recently a line has been laid down by 
Messrs. Siemens, in connexion with the General Post Office 
in London, for the conveyance of messages in original be- 
tween Telegraph Street and Charing Cross and on to the 
House of Commons, instead of sending them by Telegraph. 

There are two methods which have at different times been 
adopted for impelling carriers through pneumatic tubes, the 
one being by creating a vacuum in front of the carrier, which 
is then impelled forward by the atmospheric pressure with 
a force equal to the difference between the latter and the 
vacuum. The other is by creating a " plenum" behind the 
carrier, or, in other words, increasing the pressure behind 
the carrier beyond that of the atmosphere, the difference be- 
tween these two forces in pounds or ounces per square inch 
representing the force expended in driving the carrier through 
the tube. Medhurst, in his first invention, adopted the latter 
principle, and the introdudtion of the vacuum for the pur- 
pose is ascribed to John Vallance, who proposed it in a 
pamphlet published by him in 1824. Experience has shown 
that the vacuum is the far preferable manner of working 
pneumatic tubes, and it is also more economical than work- 
ing with a plenum. 

The difference between the effedls of compression and ex- 
haustion would appear, so far as recorded experiments upon 
the subje<5t show, to vary in the cases of tubes of different dia- 
meters ; but as a general rule it has been observed that when 
a carrier is inserted into a tube it is driven forwards with a 
mean velocity corresponding to that with which the air at 
the higher pressure is introduced behind it, or that at the 
lower pressure is exhausted in front of it. In a paper read 
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before the British Association at Liverpool last year by 
Mr. Robert Sabine^ that gentleman has^ worked out a 
number of formulae for calculating the work performed in 
pneumatic tubes, and the result of his investigations on this 
subjedt cannot fail to be of great value, as it is one upon 
which very little of scientific value has hitherto been pub- 
lished. ** The problem of a successful pneumatic system/' 
says Sabine, **is simply this: To make a given quantity of air 
expand from one pressure to another in such a way as to return 
a fair equivalent of the work expended in compressing it. It is 
obviously impossible to regain the full equivalent of the work, 
because the compression is attended with the liberation of heat, 
which is dissipated and pradtically lost to us. Therefore, in 
designing a pneumatic system, that which we have to do is 
first to contrive means of compressing the air as economi- 
callv as possible ; secondly, to get back as much as we can 
of the mechanical tSt€t stored up in our already compressed 
air, irrespeftively of the work which was employed in com- 
pressing it. The utmost theoretical work which a given 
quantity of air can be made to perform is evidently that of 
expanding from the higher to lower pressure; and the 
mechanical effedt employed in propelling a carrier and air 
through a given tube is therefore equiv^ent to that due to 
the expansion of a tubeful of air from the higher to the lower 
pressure." The speed at which a carrier travels in a hori- 
zontal tube has been worked out by Sabine, and is expressed 
by the following equation : — 

**^^«^W:i^^|ri^ ^^* per second. 
But when going up or down an incline — 

«-V gg ^ j '^^^'^jj^x I ^^ fee* per second. 

In these equations the volume of the tube in cubic feet is 
represented hyv; I represents the length of the tube in feet, 
and d its diameter, also in feet ; W is the weight of the 
carrier in pounds, and g the accelerated motion due to 
gravity ; / represents the mechanical effedt perfonned by 
one cubic foot of air ; ft, the coefficient of frii5tion of motion 
of the carrier in the tube ; Wj the weight in pounds of one cubic 
foot of air at the higher pressure ; w^ the weight of a cubic 
foot at the lower pressure, and a the angle made by the tube 
with the horizon, and which is + when the carrier ascends, 
but — when it descends. {T is an empirical constant; 
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experiments to 'determine its value have been made by Gif ard, 
D'Aubuisson, Buff, Pecqueur, and others, who give a mean 

value for it of o*02. 

Dr. P. Brix, Professor at the Bau-Akademie, has pub- 
lished in the German "Telegraph ^oumar* particulars of 
experiments made by him upon velocity with a tube 2 J inches 
in diameter, laid down some years ago, by Messrs. Siemens 
at Beriin, between the Exchange and Central Telegraph 
Station, the results of which were that when working with 
compression the tension of the air at either end of the tube 
was I9*3i lbs. and 1475 lbs., and with exhaustion, 1475 fts. 
and lo'igtts., respedlively ; the mechanical eflfedt produced 
by one cubic foot of air in each case was 512*17 lbs. in the 
former, and 520*44 fes. in the latter ; and the weight of the air 
at the two extreme tensions was, in compression, 0*1099 and 
0*0753 foot-pounds, and in exhaustion 0*0752 and 0*0447 foot- 
pounds. For each case the fridlional resistance of the 
carriers in the tube averaged 0*1 lb. ; the length, 2920 feet 
for each half of the tube ; its diameter, 0*193 feet ; and its 
volume, 85*49 cubic feet. With these values, the formula 
worked out by Sabine gives the calculated speeds in these 
two experiments as follows : — With compression, 34*1 feet, 
and with exhaustion 43*2 feet per second, or that the carrier 
should have occupied in the transit from station to station, ih 
the former case 86 seconds, and in the latter 68 seconds, dif- 
fering from the observations made by Dr. Brix 9 seconds in 
the one case, and only 2 seconds in the other. This dif- 
ference, Sabine thinks, may possibly be due to an error of 
observation of the pressure, or possibly to the fa£t that the 
constant ^ may not be the same for small welded iron tubes as 
for a large cast-iron tunnel. 

Mr. Sabine has also made some experiments with the 
tube of the Pneumatic Company, between Euston Station 
and High Holbom, which was some years ago designed by, 
and carried out under the engineering superintendence of, Mr. 
Rammell and Mr. Latimer Clark. This tube is Q -shaped, 
4J feet broad and 4 feet high. The trains used were each 
made up of three trucks, and these were loaded with an 
average weight of 6 tons, making, with the carriages, a 
gross load of 9 tons. The average time occupied in running 
through the tube from Euston Station to Holbom was 
7J minutes, with a partial vacuum of 5 02s. per square inch, 
whilst the empty trucks were returned to Euston Station 
with a compression of 5 028. per square inch in 6^ minutes. 
Assuming the temperature of the air to have been 20** C, and 
its mean pressure 14*75 9>s., it is calculated that in drawing 
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the loads through to Holbom the air was exhausted to 14*44 
Bs., and in sending back the empty carriers it was com- 
pressed to 15*06 lbs. per square inch. From these data the 
mechanical eflfedl due to the expansion of one cubic foot of 
air in the two experiments has been deduced to have been 
31*964 foot-pounds with exhaustion, and 31*945 foot-pounds 
with compression. 

In employing the same amount of mechanical effedt, and 
the air remaining of the same mean specific gravity, Sabine 
finds " that the mean speed of transmission varies inversely 
with the length, and inversely also with the square root of 
the diameter of the tube. Thus, with an equal mechanical 
effeft expended upon it in each case, a very light piston 
would travel through a tube of one mile long with exadtly 
twice the speed with which it would travel through a similar 
tube two miles long. And further, if we had two tubes, 
each a mile long, one having a diameter of 4 feet and the 
other a diameter of i foot, the air in the larger tube would 
only travel half as fast as that in the smaller one, assuming, 
of course, the total work performed during the transit to be 
in each case equal. The cause of this, is simply that the 
greater portion of the mechanical eflfedt which in the larger 
tube is used for moving the greater mass of air, is, in the 
smaller one, converted into speed. If the case arose, there- 
fore, that a pneumatic transit had to be made with a stated 
expenditure of work, we should proceed economically by 
adopting a tube of small rather than one of large sedtional 
area. With an equal utilised engine power in each case, 
the mean speeds of transit of air through two tubes are in- 
versely as the cube roots of their diameters and lengths. 
For instance, with a utilised effeft of lo-horse power, the 
velocity of transit in a tube eight miles long, being 20 feet 
per second, that attainable with the same power in a one 
mile length of the same tube would be 40 feet, and if we had 
two tubes of equal length — one eight times the diameter of 
the other — ^the speed attained in the larger tube would be 
only half that attained in the former. To obtain the same 
speed of transit of a very light piston in two tubes of equal 
length and different diameters, other things being equal, the 
utilised horse-power must be dire<5Uy proportioned to the 
diameter, whilst to produce the same mean speed of 
transit of very light pistons in tubes of equal diameter but 
different lengths, other things being equal, the utilised 
horse-powers of engines may be taken as direAly pro- 
portional to the lengths. Similarly, when the lengths 
and diameters are equal, but the mean specific gravity of air 



fn; 



1»J* 



1871.] Pneumatic Transmission. 311 

in the two operations are different, the mean speed of a very 
light piston being the same in its transits through the same 
tube, or through two tubes of equal dimensions, the utilised 
engine power is diredtly proportionate to the mean specific 
gravity of the air on the two sides of the piston. It follows from 
this, therefore, that in working by exhaustion less engine 
power is required, other things being equal, than in working 
through the same tube by means of compression. And it 
would also follow that in hot weather, and when the baro- 
meter is low, the working of a pneumatic tube should be less 
costly in engine power than in cold weather and when the 
barometer is high." 

" With given utilised horse-power operating upon a given 
line, the velocity of a very light carrier would be reciprocally 
proportional to the cube root of the mean specific gravity of 
the air moving in it. Mr. Siemens has proposed to take 
advantage of this fadl by the employment of hydrogen gas 
for propulsion in letter tubes instead of atmospheric air. 
The specific gravity of hydrogen is o'oy ; that of air being i. 
The speed attainable, therefore, by the substitution of this 
gas would be as — 

I 

, or as I to 2^, nearly. 
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This plan would be easily prafticable with Messrs. Siemens's 
system of complete circuit tubes, in which the same air is 
pumped round without being changed. With any of the 
ordinary systems by which the tube is open at one end, of 
course only the atmospheric air could be used in pra6lice." 
A by no means unimportant matter in connection with the 
working of pneumatic tubes is the mechanical means em- 
ployed for producing the vacuum or plenum, as the case may 
be. Several methods have been introduced with this ob- 
ject. The first system adopted by Vallance in his model at 
Brighton, in 1828, was to produce the vacuum by means of 
air pumps worked by two steam engines, and this was the 
plan afterwards most generally employed on the several ex- 
perimental lines of pneumatic railway laid down in different 
parts of the United Kingdom aAd elsewhere. In the Prus- 
sian pneumatic dispatch tube both compression and expan- 
sion are employed. The tube itself consists of two tubes of 
welded iron, 2t inches in internal diameter, laid parallel to 
one another beneath the pavement. A transverse coupling 
connefts them together at one end, whilst at the other end 
they terminate in two reservoirs, between which an air-pump 
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exhausts the air from one and compresses it into the other^ 
thus keeping up a continual circuit of current within the 
tubes. 

The pneumatic system in use in Paris differs from the 
foregoing principally in the use of water power instead of 
steam-engine power for working the tubes, each station being 
supplied with an arrangement for compressing air. Until 
recently the transmission of carriers between stations was 
effedled by means of compression alone, produced by the 
a<5tion of water upon a chamber full of atmospheric air. 
This water is obtained from the River Ourcq, and is employed 
in the following manner : — Three wrought-iron cylindrical 
vessels are ere(5led at each station, one of which is large and 
the other two smaller, and of the same size as one another. 
The larger vessel is connedted by means of a pipe with the 
water mains of the town, and an exhaust pipe leads from 
the same vessel into the sewers ; each of these pipes is fitted 
with a valve to enable the communication to be opened and 
closed at pleasure. From the top of this vessel a pipe leads 
into the first of the two smaller reservoirs, and these again 
are connedled together by a pipe fitted with a cock, whilst 
the second smaller reservoir is in communication with the 
pneumatic transmitter. In order to obtain a supply of com- 
pressed air, the valve is closed in the tube communicating 
with the sewers, and that leading to the water mains is 
opened, allowing the supply water to rush into the larger 
vessel, and to displace the air which previously filled it. 
This displaced air is compressed into the two smaller reser- 
voirs until the water has risen nearly up to the top of the 
larger vessel. A cock, in the pipe communicating between 
that and the smaller reservoirs, is then closed to prevent the 
air returning. The water is then run out of the larger vessel 
into the sewers^ and it again becomes filled with air, which 
is in turn compressed into the reservoirs as before, as soon 
as it is required. 

The Pneumatic Dispatch Company in London employ a 
pair of horizontal engines to drive a fan 22 feet in diameter, 
by means of which the air can either be exhausted from, or 
forced into, the tubes at pleasure. 

The latest form of pneumatic tube is that recently laid 
down by Mr. Siemens, from the Post Office in St. Martins- 
le-Grand towards Westminster, and which will probably be 
extended, in course of time, in other diredtions. Several 
entirely new features have been introduced in the construc- 
tion of this tube, which we shall describe more fully at some 
future time in our chronicles of engineering, when the system 



1871.] Pneumatic Transmission. 313 

has become more perfefted than it is at present. One new fea- 
ture which Mr. Siemens proposes to introduce is a novel 
kind of blower, which he has designed, to be worked diredl 
by the steam from a boiler, without the intervention of ma- 
chinery, and which will not only effedt a considerable saving 
in the first cost of the requirements of each station, but it 
will also be much more economical in working and for 
maintenance. 

The methods adopted at the different stations on any 
pneumatic line differ, of course, with the various methods 
employed for transmission, and it is in this that very great 
improvements have recently been introduced by Mr. Siemens. 
We have stated that in the Berlin pneumatic despatch sys- 
tem two tubes are placed parallel to each other, and con- 
nedled together at one end by a transverse coupling, whilst 
at the other they terminate in two reservoirs, between 
which an air-pump exhausts the air from one and com- 
presses it into the other, by which means a continual circuit 
is maintained, and provision is made for the dispatch of 
messages in either diredtion. The tube for transmitting a 
carrier from any station is connected with the pressure re- 
servoir, beyond which connection it is continued at a slight 
incline in which are placed two cocks, at an interval equal 
to the length of the carrier. Beyond the second cock the 
tube is open at the top in the form of a trough, into which 
the carrier is first placed. The first cock is then opened, 
allowing it to pass down the tube as far as the second cock. 
The former is then closed again and the latter opened, 
whereupon the carrier descends the inclined tube until 
it passes the pipe communicating with the pressure reser- 
voir, whereupon it is caught by the current of air and blown 
to its destination. These carriers are thin metal cylinders, 
nearly filling the tube, supported by four wheels, two at 
each end, and alternately at right angles to each other. The 
receptor consists of a square box placed in continuation of 
the tube connedted with the exhaust reservoir, with 
which it communicates by means of a cock bored to the 
same diameter as the tube itself. This box is lined with 
brushes, through which the carrier forces its way, and its 
impetus is thus checked, whilst at the extreme end is an 
india-rubber buffer. The Exchange station, at the other 
end of the tube, is supplied with similar apparatus, only, of 
course, without the engine, pump, &c. ; instead of which the 
tubes are connedted together by a short coupling tube. In 
some experiments which were made to determine the rela- 
tive pressures in the two reservoirs, it was found that with 
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equal differences of 9 inches of mercury above and below at- 
mospheric pressure, the transit time of a carrier the whole 
distance of 3000 feet was 95 seconds from the station to the 
Exchange, whilst it only occupied 70 seconds in returning. 
The pressures now employed are, in the one reservoir, 7 inches 
of mercury over, and in the other 6 inches under atmo- 
spheric pressure. With this arrangement the transit times 
were, from station to Exchange 1 min. 30 sec. ; and from 
Exchange to station i min. 20 sec. 

In the system in use in Paris the same apparatus consti- 
tutes both the receptor and transmitter for the carriers. It 
consists of a cast-iron stand or pedestal, surmounted by an 
air-tight box, in front of which is a lid or door. Two tubes 
enter this box from opposite sides ; one leading to the pres- 
sure reservoirs and communicating through a cock or valve 
with a branch below it with the box, whilst the other branch 
from the box is connefted with a tube open to the air at the 
top, and also provided with a cock. A central vertical tube 
closed at the top is used when carriers arrive, and a(5ts then 
as an air buffer, against which they expand their force. Be- 
neath the box another tube leads to the next station. In 
sending a message it is placed in a box and the door shut, 
the cock communicating with the compression reservoirs is , 
then opened, and the pressure of air blows the carrier . 
through the tube. At this time the cock communicating 1 
with the open tube is kept closed, but when a message is to ' 
be received this cock is opened and the other kept closed — 
the open tube admitting the escape of the air in front of the 
carrier. 

According to Mr. Siemens's new method, a complete circuit 
is formed by the current of transmission, with which several 
stations may be brought into communication with each 
other. The transmitting and receiving apparatus is ex- 
tremely simple, and consists of two short pieces of tubing 
the same diameter as the main tube, and out of the latter a 
piece is removed of equal length. By means of a crank, or 
rocking shaft movement, either of these short tube pieces 
may be conneifted with the main tube by a simple movement 
of a lever, and thus brought into circuit. One of these short 
tubes is open throughout. This is the transmitter. It is 
ordinarily kept in circuit, so that messages to other stations 
beyond may pass through. When it is desired to send a 
message the circuit is broken by moving the transmitter a 
little to one side ; the carrier with its message is then placed 
inside, and after communicating by signal with the station 
for which it is intended, the transmitting tube is once more 
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brought into circuit, when the current of air immediately 
catches the carrier and hurries it on to its destination. 
Upon receipt of the signal at the further station for which 
the message is intended, the person in charge brings the re- 
ceiver into circuit. This consists of a tube similar to the 
transmitter, with the exception that it is partially closed at 
one end so as to catch the carrier as it arrives. Its arrival 
is ascertained by the click caused by its striking the partially 
closed end of the receiver, which is then drawn back to ex- 
tract the carrier, and the open transmitter is at the same 
time thrown into circuit so as to allow any through messages 
to pass. As each through message passes a station it causes 
a small bell to ring, as a signal to the superintendent, and 
to enable him to count when any message is due for his sta- 
tion. By this means a continual service of messages may be 
carried on in any circuit, the amount of business transacted 
being limited only by the means of the superintendents at 
each station to keep pace with the arrival and dispatch of 
messages. 



AN R3SAY TOWARDS ESTABLISHING A 
"SCIENCE OF MONEY.*' 

\y A London Merchant. 

^^Z^HILE engaged with some views on the origin, 
jlQ>r nature, and use of money a few years ago, I hap- 
pened to reacL Professor Miiller's new work on the 
Science of Language ;\nd from certain similarities apparent 
in the two cases, it thens^ccurred to me, after his example, 
to entitle my subjedl the ^ience of Money. The Professor 
had satisfadtorily establishai that language was not born of 
antecedent design, but rather of men's needs and capaci- 
ties, in contadt with external oftj[e(5ts and events. As he had 
felt hesitation at the novelty of iiis term, much more had I 
at the unwonted apparition of a NScience of Money. I did 
not therefore venture on the term ofa that occasion. Seeing, 
however, that the Science of Language is already a fami- 
liar phrase to us, I am encouraged toUo so now. But I am 
still content with the introdudtory forto of my title, hoping 
that on the next occasion with the subji^dt I may at length 
venture to call it simply the Science of Money. 

" As civilisation advanced,** says Profesi^r Price in his 
late lefture on Money, '*an effeftive contrivance was 
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invented in coin, which every one (»)nsented voluntarily to 
take in exchange for the goods he mad to sell, because he 
knew that when he himself required lo buy be would be able 
to get other property of the same vaftie as that he had sold 
for coin." If this be an accurate oaprobable account of the 
origin of our subjeft, there can bi no Science of Money. 
Our chief question then is : Did mpney come into existence 
by antecedent design or otherwise 

To aid our illustration, let us taki afew early historical data 
on the subjeft. They will preseni money to us in a simpler 
condition than at present, and in i state that may help us in 
tracing it still nearer its source, fin early Greece iron was 
used as money ; in early Rondb rings of copper. Silver 
money came subsequently to Ofreece in her trading with 
Asia, along with the weights and measures and other com- 
mercial facilities of the teemingfand busy East. Gold money 
came generally at a later time, j The Greek trading commu- 
nities — Argos, iEgina, Athens#-readily adopted the silver ; 
the interior and non-trading, al Sparta, clung longer to the 
iron. Lastly, the Lybians wire reputed to have invented 
money — a question that will he estimated further on. 

This rude money of early Ejirope, then, has developed into 
the vast and highly artistic money system of after times, con- 
currently with the great commerce of these times. But this 
advance has not been unifornJover the world ; and that world 
still presents to us even to-day, among Australian tribes, for 
instance, as well as other populations, a primitivism as free 
from industry in the commercial sense, from exchange of 
products and from money, ks any that, preceded Greece 
or Rome. We have ascended a step when, quitting our 
modern Australian, we com* to Mr. Brookes's paterfamilias 
of Borneo, who, gatheringi a load of bees'-wax, perambu- 
lates the country till h3 has exchanged it for other 
things his household needs.} But our Bomean showed rea- 
diness to advance when our countrymen, and others frorn 
without, introduced him tp larger trading and the use o\ 
money. Commerce and civilisation seem bom of such 
mutual intercourse. The ateps of human progress are gene- 
rally taken with a differenci due to places and circumstances, 
and by intercourse these jdifferences are mutually appro- 

rogress. Civilisation, tberetore, 
lerce, has chiefly flourished ^^^^^^ 
)f human intercourse, sha-P^^^' 
)y physical and climatic fea-'t"^ * 
jained outside, shunted ^^^^^^q ;is 
lave more or less preserveo- 
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